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allowing us to observe the flux penetration in both parts 
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Fig.  1. Sketch of the experimental set-up.  It allows simultaneous 
observation of flux distributions in the Ni-coated and bare SC tape. 
2. Experimental results 
Shown in Fig.2 a) and b) are MO images taken at two 
consecutive field values during ramping up after zero-field-
cooling (ZFC) down to 4 K. The darker horizontal stripes 
  2 
represent the individual filaments which shield the 
magnetic field. The FM rims (right part) appear brighter 
because they effectively anchor the external magnetic field. 
As a consequence, the penetration of magnetic field is 
strongly hampered in the part with FM edge coating. We 
find that this part has always an overall lower flux density, 
thus giving direct evidence that the ferromagnetic rim 
offers a clear additional shielding of the tape. Fig.2 c) 
shows the subsequent remanent state, where the stray field 
of the trapped flux in the central region remagnetizes the 
tape in the outer region where the field is reversed. This 
also applies to the part with Ni rim, since at 4 K the reverse 
field on the edges exceeds the coercive field of the 
ferromagnet. 
At higher temperatures the stray field of the trapped flux 
becomes weaker, and eventually its magnitude becomes 
insufficient to remagnetize the FM. Unlike at 4 K, at 77 K 
the rims give very low contrast, see Fig.3 where only a 
small part of the lower rim shows remagnetization. This is 
a clear indication that the total effective field on the edge is 
strongly suppressed, resulting from the superposition of the 
positive coercive field of the magnetic rims and negative 
field induced by the currents flowing in the superconductor. 
Since the critical current depends on magnetic field, such a 
field cancelling should increase jc(B), particularly when the 
polarity of the field (current) reverses. 
Fig.  3. MO images of  Bi-2223/Ag tapes with and without Ni edge 
coating. The images were taken at 77 K in remanent state after  
applying a maximum field of B = 85 mT 
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Fig. 2. MO images of Bi-2223/Ag tapes with and without Ni 
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